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PURPOSE: To make the resonator highly stable hence accurate by improving the 
shape of the resonator to a concave shape thereby removing vibration (sub- 
vibrations) other than main vibrations. 

CONSTITUTION: The resonator is composed of a crystal 4 and an excitation elec- 
trode 5, and the crystal 4 is processed to a rectangular concave shape. When the 
crystal is rotated about the X axis with its electric axis being made X, new axis 
Y', Z formed by the mechanical axis and optical axis are obtained. This makes 
the electric field direction of the crystal 4 uneven, hence the component in the 
mechanical axis Y' direction in the crystal 4 different. It is therefore possible 
to suppress the reflection of elastic waves sufficiently small. Namely, sub- 
vibrations may be removed and stable thickness slide vibration is feasible. By 
removing the sub-vibrations which become a prime problem in frequency 
stability in this manner, the highly stable thickness-slide crystal resonator may 
be obtained and a highly accurate crystal wristwatch may be put to practical 
use. 
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PURPOSE: Output with good stability is obtained by reducing temperature differ- 
ence effectively with a smaller air volume by air blow from one direction and 
over the circumferential direction of an optical axis. 

; CONSTITUTION: The discharge formed through fine discharge tubes 1 1 by the 

voltage between cathode and anode 15, 13 excites within the resonator formed 
by mirrors 17, 19 to emit a laser beam and at the same time the heat evolved in 
the fine tubes 1 1 is transmitted to fins 14. Blasting of cooling air is so accom- 
plished that the air blast runs from one direction to other direction. At this time 
the portion 22b concealed from a fan 20 shows a temperature rise in relation to 
the portion 22a, opposing to the fan 20, of the hole 22 having a laser light axis 
21 at its center. Because of this, if the hole 22 is provided in the direction closer 
to the fan 20 than at the center of the fins 14a, the portion 22b is cooled by 
the cooling fin parts having a larger area than the 22a side. Hence the temper- 
ature distribution may be reduced effectively with a smaller air volume and over 
the circumferential direction of the optical axis. 
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PURPOSE: To condense excited light within laser crystal and obtain a simple and 
highly efficient laser by depositing laser crystal to the lens of a lens system 
whose thickness of the side facing the laser crystal is increased. 

CONSTITUTION: The thickness of the lens system 10" on the laser crystal side 
of lens systems 10', 10" is increased, and the operating distance of the lens 
system 10', i.e., the distance from the surface 12 of the lens system 10" up to 
its focal point 13, is made several tens microns. The surface of this lens is then 
secured thereto with a laser crystal 1 composed of NdP 5 0i 4 (neodymium 
pentaphosphate) (abbreviated as NdPP) which has a high reflection film 3' on 
its surface. This enables excited light 4 to be condensed within the crystal 1 
without performing position adjustment. Since the optical resonator for laser 
consists of the film 3' and the high reflection film 7 on the mirror 6, matching 
the positions of the crystal 1 and the excited light 4 is made simple and the 
simple and inexpensive light emitting diode (LED) excitation solid laser is 
made possible. 
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